If gamma-ray bursts have a cosmological redshift of order unity then the distribution on the sky has a motion-induced dipole moment of 0:0019. One must have a sample on the order of 10 6 gamma-ray bursts to make this dipole moment larger than a 3 statistical uctuation.
INTRODUCTION
It is now well known that gamma-ray bursts are isotropically but inhomogeneously distributed (Meegan et al. 1992 (Meegan et al. , 1994 . The dipole and quadrupole moments of the bursts' sky distribution are within the values expected for an isotropic distribution for all tested coordinate systems for gamma-ray bursts observed with the Burst and Transient Source Experiment (BATSE) on the Compton Gamma-Ray Observatory (Briggs et al. 1995) . A natural explanation for this e ect is that gamma-ray bursts have an extragalactic origin with a cosmological redshift of order unity. If they are from this distance, the question arises whether our motion relative to the microwave background is visible in the gamma-ray-burst sky distribution (Maoz 1994) . In this article, I show that the motion produces an unobservable dipole moment.
DERIVATION
Three e ects boost the number of bursts in the direction of motion: rst, aberration shifts the source distribution in the direction of motion; second, the burst rate increases in the direction of motion; and third, the burst threshold is lowered in the direction of motion. These e ects are local phenomena, so the only properties one needs to know about gamma-ray bursts to calculate the motion-induced dipole moment are their peak-ux distribution and the shape of their spectra; calculation of the peak-ux distribution from a physical model (e.g., Maoz 1994) is unnecessary. The number of bursts with a peak count rate greater than some value F 0 is accurately represented by a power-law function with an index of ?0:8 near the burst-trigger threshold of BATSE. The spectrum of a gamma-ray burst is nonthermal and can be represented by two power laws joined by an exponential function between 20keV and 1MeV (Band et al. 1993) . Over the burst trigger of BATSE (50{300keV), the assumption that the photon number spectrum is a power law with an index between ?1 and ?2 provides a reasonable approximation to the true spectrum.
The observed photon frequency is related to the photon frequency 0 in the rest frame of the cosmic microwave background by 0 = (1 ? cos ) , where is the observed angle between the source and the direction of motion of the Sun relative to the cosmic microwave background, is the dimensionless solar speed v=c, and is the Lorentz factor.
In the cosmic microwave background's rest frame, I de ne the number of gamma-ray bursts per unit time per unit solid angle with peak photon number ux greater than F 0 0 as N 0 (F 0 0 ). The number of bursts per unit time per unit solid angle with peak photon number ux greater than F 0 in the reference frame of the Sun is related to N 0 (F 0 0 ) through
where aberration is responsible for 2 factors of = 0 and time dilation for 1 factor. The observed photon number intensity is related to the rest-frame photon number intensity through 
From this equation, one nds that the dipole moment from our motion relative to the microwave background is
The values of and are ?2 < < ?1 and ?0:8. Setting = ?2 gives a gamma-ray-burst dipole moment of hxi = 1:53 .
CONCLUSION
The velocity of the Sun relative to the cosmic microwave background is 370 3 kms ?1 (Kogut et al. 1993), which gives hxi = 0:0019. Because one standard deviation from hxi = 0 is = 1= p 3M, where M is the number of bursts in the sample (Briggs 1993) , one must have a sample of order 10 6 bursts for the motion-induced dipole moment to exceed 3 standard deviations. This estimate exceeds the value given by Maoz (1994) by a factor of 100 because of a factor of 2 error in that paper's calculation of the dipole moment, its neglect of a factor of p 3 in the comparison of to hxi, and the absence of an explanation of what constitutes an observable dipole moment. For BATSE, which observes approximately 300 gamma-ray bursts per year, the detection of the motion-induced dipole moment requires over 3 millennia of observation time.
